Abstrak
Leptospirosis is an acute infectious disease in human and animals caused by pathogenic Leptospira and classified as zoonosis. This disease remains a public health problem, especially in the tropics and sub-tropical with high rainfall and developing countries with poor hygienes. International Leptospirosis Society declared Indonesia as the country's high incidence of leptospirosis and ranked third in the world for mortality (16.7%). [1] [2] [3] [4] Clinical symptoms of leptospirosis are nonspecific and the difficulty of laboratory tests to confirm diagnosis of this disease often lead to the delay or miss-diagnosis. The symptoms closely mimic malaria, dengue fever, hepatitis, meningitis, enteric fever and many other diseases characterized by fever, headache and myalgia. 3, 7, 10, 11 There are some options of microbiological methods to support the diagnosis of leptospirosis, i.e direct examination to detect the presence of the bacteria or antigen such as culture, microscopy, PCR (Polymerase Chain Reaction) and indirect methods to detect antibodies to Leptospira, i.e microscopic agglutination test (MAT), enzyme linked immunosorbent assay (ELISA), and filtration test. 3, 5, 6 Among those alternatives, detection of DNA is the most rapid, sensitive and specific method. 7, 12 It can be performed by both methods, conventional and realtime PCR. In this study, we optimized the real-time Taqman PCR assay for early detection of Leptospira spp. in human specimen using universal primers based on the method developed by Smythe. 5 The optimization is needed due to the use of different method of DNA extraction, reagents and PCR-machine.
METHODS

Primers and probes
Primers and probes used in this study based on research done by Smythe, 5 and the rrs design based on gene sequences (16S) between 171 and 258 positions (87 bp product): LEP-patF CCCGCGTCCGATTAG 5'171 primer 3',LEP-primary patR 5'258TCCATTGT-GGCCGRA / GACAC 3' PLep-patP. The probe is 5'205 (FAM) CTCACC-AAGGCGACGATCGGTAGC2283' (Tamra).
Positive control
DNA of the some pathogenic strains of Leptospira are obtained from DR. Rudy A Haartkeel Slotevart University, Amsterdam.
DNA extraction
DNA of Leptospira spp. was extracted using QIAamp DNA Mini Kit (Qiagen) and measured with NanoDrop (Thermo). The DNA is used as templates for the optimization of real-time PCR reaction.
Optimizing the annealing temperature
The optimization was done in the temperature range of 56-66 0 C. Amplification carried out in 25µl PCR reaction-mix consisted of FastStart TaqMan probe master forward primer; reverse primer; probe with final concentration of 0.9 ng/µl; 0.9 ng/µl, 0.2 ng/µl, respectively, and 2 µl of DNA. Each reaction is done in duplicate. PCR amplification process is performed in machine-IQTM5, iCycler multicolor real-time PCR detection system (Bio-Rad). Stages of amplification reaction consisted of denaturation at 95 0 C for 10 minutes, annealing at temperature range of 56-66 0 C for 1 minutes and elongation at 95 0 C for 15 seconds, in 45 cycles.
Optimizing primer concentration
The final concentration of primer used in this step are 0.45 ng/µl, 0.9 ng/µl, 1.35 ng/µl, 1.8 ng/µl, 2.25 ng/ µl and 2.7ng/µl. The annealing temperature used at this stage is the optimum temperature obtained in the previous step.
Optimizing the probe concentration
The final concentrations of probes used in this step are of 0.1 ng/µl, 0.2 ng/µl, 0.3 ng/µl, 0.4ng/µl, 0.5 ng/µl. The final concentration of primer used in this step is the one obtained in the previous step, i.e. 0.9 ng/µl.
Detection limit of DNA
Distilled water solutions containing different concentration of DNA of some Leptospira strains are used to find the detection limit of DNA in the PCRreactions. The concentration was measured by a standard tool Thermo-Scientific Nano-Drop spectrophotometer.
Specificity of PCR reaction
Real-time PCR specificity was tested against DNA of some various pathogens: Streptococcus viridans, Pseudomonas aeruginosa ATCC 27853, Proteus mirabilis, Acinetobacter anitratus, Escherichia coli ATCC 25922, Salmonella typhi, Staphylococcus aureus ATCC 25923, Klebsiella pneumoniae, Serattia marcescens, Acinetobacter baumannii, Enterobacter aerogenes and Mycobacterium tuberculosis H37Rv.
Detection limit of DNA in specimens
Control DNA is inserted into the human urine and blood, which are known as negative Leptospira. The objectives of this simulation tests are to optimize the method of DNA extraction and to know the detection limit of DNA in each specimen.
RESULTS
Optimization of the real-time PCR reaction to detect the DNA of Leptospira was conducted in order to obtain ideal result. The primer pair used, as reported by Smythe, was designed based on RRS gene (16S) between 171 and 258 positions (87 bp product) to detect all human pathogenic Leptospira spp. Acinetobacter baumannii, Enterobacter aerogenes and Mycobacterium tuberculosis H37Rv. The reaction results shows that the primers used for the detection of Leptospira spp. bacteria do not cross-react with the genomes of these bacteria ( Figure 5 ).
Result of the real-time PCR assay in optimizing the primer concentration. The optimal condition of the DNA amplification is performed using the primer concentration of 0,5μl (final concentration: 0,9 ng/μl).
After all the condition of reactions were obtained, we did further reactions to know the detection limit of DNA in blood and urine specimen, which are known as negative Leptospira. We found that detection limit of DNA in human blood specimen is 150 fg/μl (Figure 6 ), and in urine is 1470 fg/μl.
DISCUSSION
Culture techniques to grow the bacteria or microagglutination test to detect antibodies are cumbersome and need several days to perform the result. In our study, PCR was shown to be a useful technique as a rapid and accurate method to diagnose leptospirosis.
It was observed that the annealing temperature of 60 0 C for 1 minute gave the optimal result as reported also by Smythe.
5 While Fearnley 13 in another research used annealing temperature of 55 0 C for 15 seconds. Temperature selection of 59.9 0 C (≈60 0 C) for annealing based on the Ct value (cycle threshold) and substrate signal (the starting point where the fluorescence is detected) among the tested temperature. Efficient amplification required temperature settings for specific primer annealing, when the temperature used is higher, it will cause failure of primer annealing at the complementary DNA template. When it is lower, the primer can be attached at the wrong place and increase the yield of non-specific amplification.
Our study found that the primer concentration of 0.9 ng/µl performed an ideal reaction. Smythe 5 used a primer concentration of 3 pmol/µl; Levett 2 used a primer concentration of 300 nM and Fearnley 13 used a primer concentration of 500 nM. The different primer concentrations obtained are due to different enzyme, total volume of reaction, probe concentration, and the molecular weight of primers used in this study. In the PCR reaction primer is important to initiate the reaction and determine the amount of amplified DNA.
To perform an ideal reaction, the final concentration of probe needed was 0.2 ng/µl. In the study conducted by Smythe, 5 the probe concentration used was 2 pmol/µl. Some studies have proven that the use of probes as a marker is more specific than syber-green.
The specificity of the primer used to detect pathogenic Leptospira was proven, when we performed the reaction against some bacteria mentioned above. All PCRreactions gave negative results. In the study conducted by Smythe 5 , the specificity of the same primer was also observed. Simulation tests using Leptospira negative blood and urine were conducted to know the detection limit of the DNA in both specimens. We found that detection limit of DNA in human blood specimen is 150 fg/μl, and in urine is 1470 fg/μl. Unfortunately we have not be able to calculate the correlation of these DNA concentration with the number of bacteria cells due the difficulties to grow the bacteria.
Real-time PCR is a fast and accurate method for detecting pathogenic Leptospira spp. in human specimens. Further research is needed to determine the sensitivity and specificity of real-time PCR in clinical settings.
